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ABSTRACT 
 
Analysis of Patient Stages of Change and Health Outcomes in 215GO! 
 
Noreen Claret T. Almazora, MPH Candidate 
Amy Auchincloss, Ph.D., MPH 
Cynthia Line, Ph.D. 
 
 
 
 
Objectives: To examine the relationship between the subjects’ stages of change at their initial 
visits and their return to the clinic for subsequent visits.  To examine the relationship between 
changes in the subjects’ stages of change and changes in their health outcome measures.  To 
examine the relationship between the subjects’ demographics and their stages of change. 
Methods: A retrospective cohort study using information from the 215GO! childhood obesity 
database was conducted.  Relevant patient information was retrieved from the 215GO! database 
at each health center and compiled into one complete dataset.  Descriptive and inferential 
analyses were conducted using SAS 9.1.3.  
Results: There were 843 participants in this study.  Of these participants, 88% were overweight 
or obese, 7% were hypertensive, and 6% were hyperlipidemic.  Approximately 46% did not 
return to the clinic after their initial visit.  Hispanic participants were more likely to return for 
three or more subsequent 215GO! visits than other race/ethnicities.  At baseline, 31% of youths 
were in the preparation stage, 12% were in the action stage, 9% were in the pre-contemplation 
and contemplation stages, and 48% of participants were missing data on initial stage of change.  
Initial stage of change was not associated with number of return visits in bivariate or multivariate 
analysis: adjusted odds ratio = 1.04 (95% confidence interval = 0.73, 1.49).  Models were 
adjusted for age, sex, race/ethnicity, insurance type, and health center attended. 
Conclusion: Stage of change was not associated with patients returning to 215GO! for 
subsequent visits.  It was found that most patients are in the preparation stage at their initial 
clinic visit, indicating they intend to undergo behavioral changes toward a healthier lifestyle 
within the next month.  Despite an apparent readiness to change their behaviors, nearly half of 
the children appeared to face some barrier to returning to the 215GO! clinic.  Thus, the staff were 
unable to engage the children in the program’s standard services.  A restructuring of 215GO! to 
provide intensive services on the first visit and to increase health and nutrition services during all 
health center visits should be considered.
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INTRODUCTION 
 Childhood obesity is pressing public health concern as childhood obesity rates drastically 
increased over the past several decades.  Obesity is a serious health concern for children and 
adolescents as it puts them at risk for other medical conditions during childhood and adulthood, 
such as hypertension, diabetes, and hyperlipidemia.  Moreover, childhood obesity frequently 
leads to obesity in adulthood.1  These comorbidities contribute to high disease burden and health 
care costs in the United States.2  In order to properly treat obesity, numerous behavior changes, 
such as altering eating and exercise habits, must occur. 
In an attempt to combat rising obesity rates in Philadelphia, the Philadelphia Department 
of Public Health instituted the 215GO! child obesity clinics in four of the Philadelphia District 
Health Centers.  The program provides comprehensive care and monitoring to help patients reach 
healthy weight status by changing their diets and physical activity levels.  Health outcome 
measures and intention to change behavior (stage of change) are recorded for each patient.   
Stage of change is the central framework of the Transtheoretical Model (TTM), an 
integrative and comprehensive model of intentional behavioral change.3  As individuals change 
their behaviors, they progress through a series of stages. In order to provide proper care, health 
professionals should understand a child’s readiness to change his/her behavior, as indicated by 
the stage of change, because stage is the primary determinant for the content of the intervention 
materials and the timing of their delivery.4 
The purpose of this project was to evaluate the stage of change of children participating 
in the 215GO! program and to determine whether a child’s stage of change predicted his/her 
success within the program.  The findings from this study will be used to better advise and plan 
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the 215GO! program so that participants are provided optimum care in order to achieve healthy 
weight status and an overall healthier lifestyle. 
 
BACKGROUND 
The prevalence of childhood obesity has radically increased in the past three decades.5  
Over 9 million children between the ages of 6 and 19 are overweight or obese in the United 
States.6  According to the Centers for Disease Control and Prevention (CDC), the prevalence of 
obesity among preschool children aged 2 to 5 years increased from 5.0% in 1980 to12.4% in 
2006.5  Within the same time span, the obesity rate of children aged 6 to 11 increased from 6.5% 
to 17.0%.  Additionally, adolescents between the ages of 12 to 19 experienced the largest 
increase, from 5.0% to 17.6%.1, 7, 8  These increases have made childhood obesity a growing 
public health concern, as obesity places children and adolescents at higher risk for hypertension, 
diabetes, and hyperlipidemia.9, 10 
 
Risk Factors for Childhood Obesity 
 There are multiple factors associated with the development of childhood obesity.  Ethnic 
group and socioeconomic status are two of those factors.  Study results have shown that children 
from low socioeconomic backgrounds are more likely to become obese.  Additionally, in the 
United States, African-American families have the highest risk for developing obesity, in both 
childhood and adulthood.11  Social factors such as knowing someone who is overweight or obese 
have been found to increase the risk of becoming obese.  Studies of social networks have found 
that if a friend or sibling is obese, then the chance of becoming obese increases by 57%.   A 
study by Maffeis, Talamini, and Tato assessing potential predictors of childhood obesity 
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determined that the most powerful predictor is parents’ obesity.12  This association can be due to 
the fact that children share the same familial environment with their parents and may learn 
behavior such as increased food intake and reduced physical activity.11, 12  The coupling of 
increased caloric intake and sedentary behavior is a significant factor in developing obesity.1, 12  
Studies assessing the individual effect of low levels of exercise on obesity have shown an inverse 
association.12  Furthermore, food portions and diet composition are also associated with obesity.  
In the past several years, food portion size has increase considerably and studies have found that 
the more people are offered to eat, the more they are likely to eat.11  Poor food choices are made 
when foods with low nutritional value and/or high fat content are chosen over food items with 
high nutritional value.  Continually eating foods low in nutrients and/or high in fat content is 
positively correlated with obesity.11, 12 
 
Body Mass Index 
Body mass index (BMI) is a widely recognized and used measure to determine 
overweight and obese status.  BMI is calculated using an individual’s height and weight, and it 
correlates with body fatness.9, 10  Overweight and obese status should reflect adiposity and be 
related to morbidity and mortality outcomes.  However, BMI is a weight-based measure that only 
indirectly measures adiposity and, therefore, can classify individuals as overweight but not 
necessarily as obese.13  Despite the fact that BMI does not directly measure adiposity, studies 
have found high correlations between BMI and measures of adiposity, demonstrating that BMI is 
a valid measure to classify overweight and obese status.  For children and adolescents, BMI 
ranges are age- and gender-specific to account for normal differences in body fat between boys 
and girls and differences in body fat at various ages.10, 14  The CDC Growth Charts define age- 
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and gender-specific “overweight” status:  BMI range of the 85th to less than the 95th percentile is 
categorized as “at risk of overweight” and equal to or greater than the 95th percentile is 
considered “overweight.”13, 15, 16 
 
215GO! Childhood Obesity Clinic 
To address childhood obesity, the Philadelphia Department of Public Health (PDPH) 
piloted a comprehensive weight management clinic at two of the eight Philadelphia District 
Health Centers in April 2004 called 215GO!. The program is a joint effort between Ambulatory 
Health Services (AHS) and Maternal, Child, and Family Health (MCFH), with MCFH providing 
health education services.  Since April 2004, the program has been expanded to two other Health 
Centers.   
Patients aged 2 to 18 years old are referred to the 215GO! clinics if they fulfill certain 
criteria:  a BMI greater than or equal to the 85th percentile (referral criteria were established prior 
to project startup by AHS).17  A staff of pediatricians, a nutritionist, and a health educator strives 
to provide comprehensive care to overweight and obese children and adolescents.  These health 
professionals use motivational interviewing techniques to set goals and encourage the patients to 
achieve them.  Patients are also given recommendations on diet and physical activity.  Medical 
evaluations and interviews are conducted to track each patient’s progress toward weight goals.  
As part of the assessment, patients are asked how they feel about making changes in their diet 
and physical exercise habits.  This self-reported measure is recorded as the patients’ stages of 
change.  Laboratory tests to check cholesterol, glucose, and hemoglobin levels were requested 
and conducted at the discretion of the physician. 
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Transtheoretical Model & Stages of Change 
The stages of change are part of the Transtheoretical Model (TTM), a model intended to 
explain or predict a person’s success or failure in achieving behavior change.  The foundation of 
the TTM is the belief that behavior change unfolds through a series of stages.  The stage 
framework is important because it represents a temporal dimension.  Prior to the development of 
this model, behavior change was viewed and constructed as a discrete event, such as quitting 
smoking.18  This approach to behavior change recognized only two conditions:  performing the 
bad behavior and ceasing that behavior.  In the smoking example, the two conditions are 
smoking (bad behavior) and not smoking (intended behavior change).  However, the TTM 
recognizes that behavioral change is a process and accounts for differences in willingness and 
motivation toward behavioral change.  The TTM proposes that behavioral change unfolds over 
time and progresses through a series of six stages:  pre-contemplation, contemplation, 
preparation, action, maintenance, and termination.18, 19  The stage of change construct is a widely 
used framework to foster behavior change.  Numerous studies have used it to promote behavior 
change such as quitting smoking, increasing physical activity, improving fruit and vegetable 
consumption, and decreasing dietary fat intake.4, 18, 20-22 In order to provide proper care, health 
professionals should understand a child’s readiness to change his/her behavior, as indicated by 
the stage of change, because stage is the primary determinant for the content of the intervention 
materials and the timing of their delivery.4  Additionally, studies have demonstrated the stage of 
change measure to have strong concurrent and construct validity.4, 19, 23  
In the pre-contemplation stage, the patient does not intend to take any steps in changing 
his/her behavior in the next six months.18  In the context of the 215GO! program, it is anticipated 
that patients in this stage of change are less likely to return for subsequent visits to the 215GO! 
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program and may remain obese and at risk for other medical conditions.  These patients in the 
pre-contemplation stage are also anticipated to have high BMI and possibly hypertension and/or 
hyperlipidemia because they have not taken action to change their diets or exercise levels.  
However, individuals in the contemplation stage do intend to make behavioral changes in the 
next six months.18  Patients who are further along in the stages of change, such as the preparation 
and action stages, are intending to take action in the next month or have already made the 
necessary modifications in their diet and exercise habits to pursue a healthier lifestyle.18  These 
patients are more likely to return for visits at the 215GO! program to receive the guidance of 
health professionals.  Patients with higher stages of change are also anticipated to have low BMI 
and no hypertension or hyperlipidemia because they are engaging in healthy eating and exercise 
habits.  The 215GO! program’s goal is to increase participants’ practice of healthy eating and 
exercise habits. 
 In the maintenance stage, participants have already made clear and specific 
improvements in their behavior and are working to prevent relapse into old habits.  Individuals in 
the termination stage are said to have zero temptation and 100% self-efficacy, meaning they are 
not tempted to revert to their unhealthy behaviors and feel confident they can cope with any 
situation without relapsing.18  It is not expected that any participants will be in either of these 
stages of change at their initial visit because they are entering 215GO! in order to change their 
current behaviors. 
 
Contributions of Project 
This study examined and determined the relationship between the subjects’ stages of 
change and their return for additional visits.  The total number of return visits was also examined 
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in relation to subjects’ stages of change.  Additionally, it determined the relationship between 
subjects’ stage of change and health outcome measures such as BMI, blood pressure, and lipid 
levels.  Elucidating the effect of a participant’s stage of change on these variables provides 
understanding into the willingness and motivation of participants to change their dietary and 
physical activity habits.  As the stage of change data in the 215GO! program have never been 
related to the health education portion, this study provides insight into whether stages of change 
is a useful tool for predicting youth health behavior change.  The study findings can be used to 
recommend changes to the 215GO! clinic to make it more effective.   
 
SPECIFIC AIMS 
• To examine the relationship between the subjects’ stages of change at their initial visits 
and their return to the clinic for subsequent visits (including total number of clinic visits 
during the study period). 
Hypothesis:  Higher initial stages of change will be positively associated with frequency 
of return visits. 
• To examine the relationship between changes in the subjects’ stages of change and 
changes in their health outcome measures (focusing on BMI, blood pressure, and lipid 
levels). 
Hypothesis:  Improvements in stages of change will be positively associated with lower 
proportions of overweight, hypertension, and hyperlipidemia at follow-up. 
• To examine the relationship between the subjects’ stages of change and their 
demographic data (i.e. zip code, insurance status, health care center). 
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RESEARCH DESIGN & METHODS 
Overview of the Study Design 
A retrospective cohort study using information from the 215GO! childhood obesity 
database was conducted.  All data extracted from the 215GO! database were first sorted 
according to inclusion criteria and the eligible patients were identified.  Data analysis files were 
maintained separately from the 215GO! database and patients’ medical records.  Identifying 
personal information was erased from all files used for data analysis in this study.  Furthermore, 
the data analysis files were maintained on a password-protected server until all identifying 
personal information was removed.  The eligible patient data was then exported into a SAS 9.1.3 
database for analysis. The specific data to be analyzed in this study included information on the 
patients’ demographics and medical/health information included in the 215GO! database. 
 
Data Collection Methods & Procedures 
Data in the 215GO! database were gathered from clinical records, including the patients’ 
medical charts and records maintained by 215GO! clinical staff.  Information contained in the 
clinical records were medical evaluations and notations from interviews that were conducted to 
assess participants’ progress toward their weight goals.  Medical data were extracted from patient 
charts and entered into the 215GO! database.  The only medical record data examined was 
relevant 215GO! data.  Since this was a retrospective study, referral criteria and program 
treatment were beyond the scope of the study.  Referral into the 215GO! program was at the 
discretion of the attending pediatrician and the reasons behind the decision were not investigated 
in this study. 
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Subjects 
Participants were previously enrolled in 215GO! at three of the four Philadelphia District 
Health Centers where 215GO! was instituted,  Health Centers 5, 6, and 9.  Health Center 2 was 
not included in the study because 215GO! was only recently instituted at this health center.  
Pediatricians at these health centers referred children and adolescents to the program if they met 
the outlined referral criteria established by AHS.  These criteria were:  1) patient must be 
between the ages of 2 and 18 years old at the time of referral, 2) patient must have a BMI greater 
than or equal to the 85th percentile, and 3) patient must be referred to 215GO! by a Philadelphia 
District Health Center pediatrician.17  The medical/health information of these eligible patients 
was then added to the 215GO! database. 
The study included the medical records of all patients participating in the 215GO! child 
nutrition clinics whose initial visits were between April 2004 (the start date of the 215GO! 
clinic) and August 2009.  August 2009 was chosen as the end date for the subjects’ initial visit 
because it allowed time (four months) for subjects to return for subsequent visits before data 
cleaning and analysis began in January 2010.  At this time, there were 853 participants in the 
215GO! database.  A total of 10 participants were excluded from the study for not falling within 
the specified age range or because information regarding their age was missing, leaving 843 
participants for analysis.   
 
Variable Definition & Measurement 
 Stage of change was the primary independent variable of the study and was extracted 
from notes in patients’ charts.  BMI (classified into overweight/obese), blood pressure (classified 
into hypertension), and lipid levels (classified as hyperlipidemia) were used as dependent 
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variables to determine the influence of stage of change on these outcomes.  Return visits was the 
main outcome variable examined. 
 
Stages of Change:  Stage of change was assessed by 215GO! staff through interview questions.  
Participants were queried regarding their intention to change their food choices and physical 
activity levels.  Participants were also asked about their current food consumption and exercise 
habits, which were compared to reports from previous visits to assess any changes in behavior.  
Based on the answers to these interview questions, 215GO! staff determined participants’ stages 
of change for each visit.  In the logistic regression analysis, stage of change was treated as a 
continuous variable due to its linear association with the return visit variable. 
 
Overweight/Obese:  The BMI of each 215GO! participant was calculated using his/her weight 
and height measurements.  Using SAS, the BMI was then compared to age- and gender-specific 
BMI percentile ranges to determine overweight/obese status.  The BMI percentiles are used to 
account for normal differences in body fat between boys and girls and differences in body fat at 
various ages.9, 10  The BMI percentile indicates the relative position of the child’s BMI number 
among children of the same gender and age.  According to the CDC, between the 85th to less 
than the 95th percentile is categorized as “at risk of overweight” and equal to or greater than the 
95th percentile is considered overweight.13, 15, 16  The distinction between “at risk of overweight” 
and “overweight” was not made in this study.   
 
Blood Pressure:  Blood pressure is the force of the circulating blood against blood vessel walls.  
Participants’ blood pressure was taken at each 215GO! clinic visit with a sphygmomanometer.  
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A child’s blood pressure varies by age, gender, and height, and for children and adolescents, 
hypertension is defined as systolic and/or diastolic blood pressure greater than or equal to the 
95th percentile on more than three occasions.24  The National Heart, Lung, and Blood Institute 
defines a normal blood pressure reading for a child between the ages of 1 and 12 as 102 to 123 
(systolic) over 63 to 83 (diastolic).  For adolescents aged 13 to 17 years, a normal blood pressure 
is considered to be 123 to 135 (systolic) over 79 to 84 (diastolic).25  A blood pressure reading 
higher than these ranges may indicate pre-hypertension or hypertension. 
Due to the age-, gender-, and height-specific nature of classifying children and 
adolescents as pre-hypertensive or hypertensive, there are numerous cutoff values that exist, 
making it difficult for clinicians to accurately identify patients as pre-hypertensive or 
hypertensive.  Although blood pressure value tables and electronic programs are available, it 
may be difficult and time consuming for physicians to incorporate and use these tools during 
patient visits.26  Physicians, instead, may use the blood pressure measurement of 120/80 as a cut 
off point in determining “at risk of hypertension” and “hypertensive” children and adolescents 
because it is easy to remember and is the value used to indicate prehypertension in adults.26, 27  
Therefore, in this study, participants with a blood pressure reading of 120/80 or higher were 
classified as hypertensive. 
 
Lipid Levels:  The term lipid levels refers to total cholesterol, high-density lipoproteins (HDL), 
and low-density lipoproteins (LDL).  Cholesterol is a lipidic, waxy substance found in every cell 
within the body and is used to produce cell membranes and some hormones. However, high 
levels of cholesterol are a major risk for medical conditions such as coronary heart disease and 
stroke.28  Total cholesterol levels should be below 200 mg/dL.  HDL and LDL carry cholesterol 
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to different organs and tissues.  Studies have demonstrated an inverse association between HDL 
and obesity and a positive association between LDL and obesity.29, 30  Normal HDL levels are 
within the range of 40 to 60 mg/dL.  An HDL level below 40 mg/dL is considered low and 
increases the risk of heart disease.31  LDL levels should be less than 100 mg/dL.32  Total 
cholesterol, HDL, and LDL levels for 215GO! participants were determined through blood tests 
performed at a laboratory.  Laboratory tests were requested and conducted at the discretion of the 
physician.  Only laboratory results from 2003 and later were inputted in the 215GO! database, 
and thus, only those results were used in this study. 
 Previous studies have demonstrated that using only total cholesterol and LDL levels to 
classify individuals as hyperlipidemic is sufficient and valid.33, 34  Studies such as the Lipid 
Research Clinics Prevalence Study used the following cut off values to determine hyperlipidemic 
status in children and adolescents: a total cholesterol level of greater than or equal to 200 mg/dL 
and an LDL level of greater than or equal to 130 mg/dL.33, 34  Although the Lipid Research 
Clinics study was conducted in the 1970s, its population distributions of lipid levels are still used 
to define normal lipid values for children and adolescents.34  The same cut off values listed 
above were used to identify hyperlipidemia in participants of this current study. 
 
Clinic Visits:  Studies have shown that there is a correlation between stage of change and level 
of participation in an intervention program.4, 19, 20  Individuals who are in a higher stage of 
change are more ready to make a behavior change and, therefore, have higher participation in 
intervention programs and engage in activities toward the intended behavior change.  215GO! 
staff members documented the return of participants to the clinic through notations made during 
the visit.  These visits and notations were then recorded in the 215GO! database. 
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 The distribution of the number of return visits was determined using frequency tables and 
by performing a univariate analysis.  The analysis demonstrated that the number of return visits 
was highly skewed to the right.  Therefore, in further descriptive analyses, the return visits 
variable was treated as ordinal, with categories being 0, 1, 2, and >2 return visits.  In logistic 
regression analyses, the return visits variable was treated as a binary variable.  The variable was 
dichotomized into greater than or equal to three return visits (“More Visits”) and less than or 
equal to two return visits (“Fewer Visits”).  Both unadjusted and adjusted models were 
examined.  The covariates adjusted for in the model included age, sex, race/ethnicity, health 
center attended, and type of insurance. 
 
Demographic Variables:  Demographic variables were included in the analysis in order to 
examine any association with stages of change.  Demographic variables included sex, 
race/ethnicity, referring physician, health care center attended, and type of insurance.  
Race/ethnicity was categorized as Black, White, Asian, Hispanic, and Other.  Referring 
physicians were randomly assigned numbers to de-identify them.  The type of insurance was 
categorized as Private, Public, Uninsured, and Other.  Although type of insurance was 
categorized, insurance is not a barrier to services as services at all city health centers are free for 
those without insurance. 
 
Data Management 
 After all of the study data was entered into Microsoft Excel, it was de-identified, cleaned, 
and organized to create one complete dataset compiled from all of the participants at each health 
center.  This data file was then imported into SAS 9.1.3, where further data cleaning occurred 
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and analyses were performed.  The coding structure for variables in the original 215GO! dataset 
were used in the compiled dataset.  For example, stage of change was coded as follows:  Pre-
contemplation = 1, Contemplation = 2, Preparation = 3, Action = 4, Maintenance = 5, 
Termination = 6. 
 Following the cleaning and organizing of the data, descriptive and inferential analyses 
were conducted.  The statistical properties of the main study variables were assessed and the 
appropriate statistical approaches were determined in order to detect any associations between 
variables.  
 
Analysis Plan 
Specific Aim #1:  To examine the relationship between the subjects’ stages of change at their 
initial visits and their return to the clinic for subsequent visits, the total number of return visits 
was calculated for each subject.  Descriptive analysis was performed on the return visits variable 
to determine mean, standard deviation, and minimum and maximum values.  The distribution of 
the number of return visits was then analyzed using univariate analysis.  In addition, a 
comparison was performed between subjects who had three or more visits and those who did not.  
Three return visits was used as the cutoff value because 20% of participants had greater than or 
equal to three return visits.  For health education to be effective, it is best to have more return 
visits in order to get the proper information and guidance.  Moreover, it is not reasonable to 
expect significant movement in stage of change in two or fewer visits.  Chi-squared tests were 
conducted to determine any significant differences between the two groups.  Fisher’s exact p-
values were used where necessary. 
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Following these descriptive analyses, an unadjusted logistic regression was performed to 
examine the association between initial stage of change and a binary return visit variable.  For 
the binary outcome variable, the same guidelines for returning to 215GO! noted above were 
used.  Initial stage of change was classified as a categorical variable to check for non-linearity 
assumptions.  Since the variable was found to be linearly associated with return visits, initial 
stage of change was treated as a continuous variable in all logistical regression models, 
suggesting an equivalent effect in moving from one stage to another.  
An adjusted logistical regression with the variables age, sex, race/ethnicity, type of 
insurance, and health center attended was also performed.  Dummy variables were used for 
race/ethnicity, insurance type, and health center.  For race/ethnicity, White, Asian, and Other 
participants were combined because each individual group had a very small sample size.  
Similarly, Other and Private insurance groups each had small sample sizes and were combined 
into one to increase the number of participants in the group.  Combining the Other and Private 
insurance groups was justified because Other insurance conferred similar coverage as Private 
insurance. 
 
Specific Aim #2:  As nearly 50% of participants did not return to the 215GO! clinic, examining 
the relationship between changes in the subjects’ stages of change and changes in health status 
was not possible.  Instead, the associations between initial stage of change and the different 
health outcome measures were assessed.  Descriptive analyses were conducted to determine the 
stage of change of initially overweight/obese, hypertensive, and hyperlipidemic individuals 
during their initial visit.   
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Specific Aim #3:  To examine the relationship between the subjects’ demographics and their 
stages of change, descriptive analyses were performed.  Subjects’ initial stages of change were 
stratified by health center to elucidate any differences in the distribution.  The relationship 
between mean initial stage of change and variables such as age, sex, race/ethnicity, number of 
return visits, type of insurance, and initial overweight/obese, hypertension, and hyperlipidemia 
status was also examined.  Age was assessed as a categorical variable, designated as pre-school 
age (2 to 5 years old), school age (6 to 12 years old), and adolescent (13 to 18 years old), because 
stage of change may vary by age group.35  The original categories for race/ethnicity, number of 
return visits, and type of insurance were used. 
 
Human Subjects Considerations 
 The study examined 215GO! data collected from medical records of all patients 
participating in the 215GO! program.  The 215GO! database and patients’ medical records were 
maintained separately.  The study included children who were mostly from socially and/or 
economically disadvantaged backgrounds because Philadelphia’s health centers serve primarily 
under- and uninsured populations. 
To protect study subjects, researchers conducting the study were required to sign 
confidentiality statements to ensure that personal patient information was not disclosed.  At no 
time were individually identifiable data entered or copied on a laptop computer, USB drive, or 
other removable media.  No individually identifiable data were printed out at any time or 
included in any report or public presentation.  Moreover, after compiling a complete dataset, all 
identifying information was removed before any data cleaning or analysis was performed. The 
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data analysis occurred under the supervision of the MCFH Research/Data Manager to ensure 
confidentiality and security of the data. 
There were no known physical or psychological risks with this study, as there was no 
contact with subjects and no alterations were made in the subjects’ medical records.  Breach of 
confidentiality was the only potential risk and no such breach occurred during the course of this 
study.   
Furthermore, there were no direct benefits to those subjects whose data were analyzed in 
this study.  There were also no direct benefits to the physicians and staff of the 215GO! clinics or 
the investigators of this study.  Patients and staff of the 215GO! program may receive indirect 
benefits as the findings of this study may inform changes and modifications in the program that 
may make it more effective.   
 
Institutional Review Board (IRB) Considerations 
 This study was approved by the City of Philadelphia Department of Public Health after a 
full IRB committee review.  Approval was given on October 21, 2009, with waiver of informed 
consent and HIPAA authorization.  Additionally, this study was approved by the Drexel 
University Office of Regulatory Research Compliance as an exempt research study on December 
14, 2009.  The study was approved as an Exempt Category 4 research study because it received 
prior approval from the City of Philadelphia Institutional Review Board.  
 
RESULTS 
 Table 1 (see Appendix) provides characteristics of both the total study population and the 
study population stratified by the health center attended.  Chi-squared tests showed a significant 
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difference in distribution among the following variables:  race/ethnicity, initial stage of change, 
number of return visits, type of insurance, and overweight/obese and hypertension status. 
The mean age and gender distribution were similar for the total population and across all 
health centers.  The mean age of all participants was 11.04 (standard deviation (SD) = 4.00) and 
there was a larger proportion of females than males within the population (58.72% vs. 41.16%).   
The distribution by race/ethnicity was different across health centers.  The total 
population showed that 60.85% of participants are Black and 33.81% are Hispanic.  At Health 
Centers 5 and 9, over 90% of the population is Black; however, at Health Center 6 the largest 
race/ethnicity group is Hispanic (77.78%) and only 16.39% is Black.  These distributions are 
representative of the populations served by each health center.   
Initial stage of change data show that 30.96% of the participants are in the preparation 
stage followed by 11.98% in the action stage.  No participants were in the maintenance or 
termination stage, which is expected since participants enter 215GO! in order to change their 
current behaviors to healthier habits.  This pattern of distribution holds for all the health centers; 
however, it must be noted that 48.16% of participants were missing on this variable. Health 
Center 9 had the highest proportion of missing data (80.72%) while Health Center 6 had only 
13.89% missing.   
Nearly half of the children and adolescents in the study did not return for any subsequent 
215GO! clinic visits and only 23.37% came back for more than two visits.  Health Center 5 
experienced an even lower percentage (15%) who came back for more than two visits.   
For the health outcome measurements, it was found that 88.37% of participants are 
overweight/obese, 7.24% are hypertensive, and nearly 6% have hyperlipidemia.  The percent of 
overweight/obese participants and the percent with hyperlipidemia are consistent throughout the 
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three Health Centers.  It is surprising that 88% of the study population is overweight/obese while 
approximately 3% were not overweight/obese.  Since one of the criteria for referral into 215GO! 
was a BMI percentile of 85 or greater, it was assumed that all participants would be 
overweight/obese.  Normal weight participants were kept in the study in order to compare them 
to those individuals who were overweight/obese.  These non-overweight/obese subjects may 
have been referred to 215GO! by pediatricians because they were on the cusp of entering the “at 
risk of overweight” category.  Moreover, there was one participant who was not 
overweight/obese but was hyperlipidemic, which may have prompted the physician to refer the 
him/her to 215GO!.  Since only 25 subjects were normal weight, keeping them in the study 
would not have substantially changed the characteristics of the study population. 
The percent of hypertensive participants varies among the Health Centers, from 5.22% to 
10.26%.  Additionally, approximately 15% of participants are missing hypertension data, 
constituting a substantial portion of the study population.  Thus, the reported 7.24% with 
hypertension may be an underestimation.  National estimates of hypertension prevalence are 
between 2% and 5%, well below the prevalence found in the study 26.  However, the 
hypertension prevalence found within this study may not be comparable to national statistics as 
the hypertension cut off of 120/80 utilized for adults was used to classify hypertension in the 
pediatric study population.   
Univariate analysis of the number of return visits variable shows that it has a non-
Gaussian distribution that is highly skewed to the right (Figure 1, see Appendix).  Almost half 
(48.16%) of the participants had zero return visits to 215GO! and 19.69% came back only once.  
The mean number of return visits was 1.82 (SD = 2.92).  The maximum number of return visits 
was 21; however, only one participant returned that many times to the 215GO! clinic.   
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Specific Aim #1:  To examine the relationship between the subjects’ stages of change at their 
initial visits and their return to the clinic for subsequent visits (including total number of clinic 
visits during the study period). 
 
 Characteristics of those participants who returned for three or more subsequent visits to 
215GO! are compared to those with two or fewer visits in Table 2 (see Appendix).  The two 
groups were comparable on several variables, such as age, sex, type of insurance, and 
overweight/obese, hypertension and hyperlipidemic status.  The mean age of participants with 
three or more visits was 10.39 (SD = 3.73) years while those with two or fewer visits was 11.24 
(SD = 4.06).  The gender distribution for both groups was analogous, with more females 
(approximately 60%) than males. In addition, the distribution of insurance type for both groups 
was similar, with more than half of the participants having public insurance and a third of the 
study population being uninsured.  The two groups were comprised of similar percentages of 
overweight/obese, hypertensive, and hyperlipidemic participants.  However, it was found that 
participants who were not overweight/obese were likely to have two or fewer subsequent visits.  
This variable was the only significant one between the two groups. 
The two groups differed in their race/ethnicity composition.  About 42% of those with 
three or more visits were Hispanic and 53.81% were Black.  Of those who had fewer than three 
visits, 31.51% were Hispanic and 63.49% were Black.  These observations indicate that Hispanic 
participants were more likely to return for subsequent visits than Black participants. 
 Subjects’ initial stage of change was comparable between the two groups.  For both 
groups, a majority of participants were in the preparation stage—58.56% of those with 0-2 visits 
and 63.46% of those with ≥ 3 visits.  Almost 23% of frequently returning participants (≥ 3 visits) 
and 24.04% of participants with two or fewer visits were in the action stage.  Although there are 
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slightly higher proportions of frequently returning subjects in these two stages of change, it is not 
a substantial enough difference to assert that an association may exist between initial stage of 
change and returning for subsequent visits to 215GO!.   
Table 3 (see Appendix) gives the crude and adjusted odds ratios for greater than or equal 
to three return visits to 215GO!, according to various characteristics. Unadjusted for other 
variables, age (odds ratio (OR) = 0.95; 95% confidence interval (CI) = 0.91, 0.99), being Black 
(OR = 0.65; 95% CI = 0.47, 0.91), and having attended Health Center 5 (OR = 0.49; 95% CI = 
0.32, 0.75) were associated with two or fewer return visits to 215GO!. Those participants who 
attended Health Center 5 were less likely to return for visits than those participants who attended 
Health Center 6.  Additionally, Black children and adolescents were less likely than Hispanic 
children and adolescents to return to 215GO!.  However, after adjusting for age and all other 
characteristics included in Table 3, no variables were found to be associated with returning three 
or more times to the clinic, as indicated by the non-significant 95% confidence intervals.  
Although it was hypothesized that initial stage of change and returning to 215GO! were 
correlated, no association was found between the two variables.  This lack of association may be 
due to the large proportion of subjects missing stage of change data. 
 
Specific Aim #2:  To examine the relationship between changes in the subjects’ stages of change 
and changes in their health outcome measures (focusing on BMI, blood pressure, and lipid 
levels).  
 
 Due to the lack of return visits for nearly half of the study participants, it was not possible 
to examine changes in the subjects’ stages of change or changes in their health outcome 
measures.  Alternately, the relationship between the initial stage of change and initial health 
status of participants was examined (refer to Figure 2, see Appendix).  There were 52.22% 
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overweight/obese participants and 40% normal weight participants who had initial stage of 
change data.  The majority (31.28%) of overweight/obese subjects were in the preparation stage 
and 11.41% were in the action stage.  Normal weight participants were found to be in the 
preparation (16%) and action (24%) stages only.  The large proportion of subjects in the 
preparation and action stages demonstrates that both overweight/obese and normal weight 
children and adolescents are willing to make immediate behavioral changes to become healthier.  
Normal weight participants may be in the preparation and action stages because although they 
are not currently overweight/obese, they may need to acquire healthier eating and exercise habits 
to prevent becoming overweight. 
Approximately 48% of normotensive and 54.27% of hypertensive subjects had data on 
initial stage of change.  In both groups, a majority of the children and adolescents were in 
preparation (32.16% and 29.51%) while the action stage had about 11 to 13% of the participants.  
These data show that both hypertensive and normotensive participants are motivated toward 
behavior change.  No hypertensive individuals were in the pre-contemplation stage, indicating all 
hypertensive participants intended to change their behavior. 
The same percentage (52%) of hyperlipidemic and non-hyperlipidemic participants had 
initial stage of change data.  There were 31.12% of non-hyperlipidemic participants in the 
preparation stage, along with 30% of those with hyperlipidemia. There were about twice as many 
non-hyperlipidemic than hyperlipidemic participants in the action stage, indicating that subjects 
with normal lipid levels were more motivated to change their behavior although it was not 
necessary.  The contemplation stage was comprised of 7.98% non-hyperlipdemic individuals and 
12% hyperlipidemic individuals, further evidencing that hyperlipidemic individuals were in 
lower stages of change than their non-hyperlipidemic counterparts.   
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Specific Aim #3:  To examine the relationship between the subjects’ stages of change and their 
demographic data (i.e. zip code, insurance status, health care center).   
 
 Table 4 (see Appendix) shows the mean initial stage of change according to various 
characteristics.  Due to the small number of people in some stages of change, the mean initial 
stage of change was used. Overall, the mean initial stage of change across all variables indicates 
that children and adolescents in 215GO! are in the preparation stage during their first visit.   
Age was categorized as 2 to 5 years old (preschool age), 6 to 12 years old (school age), 
and 13 to 18 years old (adolescent) in order to obtain mean initial stage of change in age groups 
that may have very distinct characteristics. It was found that mean initial stage of change 
decrease as age increases, from 3.33 (SD = 0.55) to 2.86 (SD = 0.71).  One possible explanation 
for this slight decrease is that older children and adolescents have formed poor eating and 
exercise habits that have become engrained and which they may be unwilling or feel unable to 
break.  Another explanation could be that parents are providing answers for younger children and 
delivering socially desirable answers.  In addition, males have a slightly higher mean value (3.12 
± 0.69) than females (2.98 ± 0.71), although this difference is so slight as to be nearly 
inconsequential. 
Analysis of race/ethnicity showed that Asians have the highest mean initial stage of 
change at 3.33 (SD = 0.58); however, the sample size for this population is very small.  Since 
Hispanics were more likely to return for three or more subsequent 215GO! visits, it was expected 
that they would have the highest mean value.  The fact that they do not further demonstrates the 
lack of correlation between stage of change and return to the obesity clinic.  Black and White 
participants were tied with the lowest initial stage of change (2.86 ± 0.71 and 2.86 ± 0.38, 
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respectively).  It is important to note that there is a very small number of White participants and 
that greater than 50% of Black participants were missing stage of change data.   
Stratified by type of insurance, subjects who had Other insurance had the highest mean 
initial stage of change (3.50 ± 0.71), followed by those who had Private insurance (3.24 ± 0.66).  
Individuals with Public insurance had the lowest stage of change at 3.03 (SD = 0.68).  Type of 
insurance may affect subjects’ stage of change because knowledge that they have access to and 
can afford healthcare services may increase their motivation toward behavior change. 
Participants with Other or Private insurance may have the most comprehensive healthcare 
coverage and, therefore, have the highest mean initial stage of change.  However, services 
provided at the health centers are free of charge; thus, type of insurance should not affect stage of 
change.  
Participants who returned to 215GO! more than twice had a mean initial stage of change 
of 3.12 (SD = 0.60), which follows the hypothesis that those individuals with a higher initial 
stage of change will be positively associated with a high number of return visits.  However, those 
with two return visits had the lowest mean value (2.96 ± 0.67), a pattern that counters the 
previously stated hypothesis.  Arguably, the mean initial stage of change of the stratified return 
visits variable demonstrates that regardless of the number of return visits, participants are in the 
preparation stage.   
Overweight/obese participants had a mean initial stage of change of 3.01 (SD = 0.69), 
which is lower than the stage of change of normal weight participants (3.60 ± 0.52).  Similarly, 
the initial stage of change of those subjects who were hyperlipidemic (2.73 ± 0.78) was lower 
than those who did not have hyperlipidemia (3.05 ± 0.68).  Overweight/obese and 
hyperlipidemic individuals may be less willing to change their behavior because their habits are 
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established and/or they do not yet understand the detrimental consequences of their current 
eating and exercise habits.  In contrast to the pattern seen in overweight/obese and 
hyperlipidemic participants, subjects who were hypertensive had a slightly higher mean initial 
stage of change (3.10 ± 0.69) than those who were not hypertensive (3.05 ± 0.69); however, this 
difference in mean values is so small that it is nearly negligible.   
Again, despite these slight differences in mean stage of change values, the results 
demonstrate that at their first clinic visit, patients are in the preparation stage.  This finding 
suggests that it may be safe to assume all children and adolescents entering 215GO! are in the 
preparation stage. 
Descriptive analyses were performed on the referring physician variable.  It was found 
that three of the 22 pediatricians referred approximately 42% of the study population into 
215GO!, indicating that some physicians may have been more likely to refer patients to the 
childhood obesity clinic; or, this may just indicate that some physicians see more patients than 
others.  Further analysis showed that one physician referred as few as two patients to 215GO! 
while another referred as many as 131.  The mean number of patients referred by a physician is 
38.90 (SD = 41.97). 
 
DISCUSSION 
 This retrospective study examined the stages of change construct in the 215GO! 
childhood obesity clinic and found no conclusive relationship between initial stage of change and 
returning to the clinic for subsequent visits.  The lack of an association between these two 
variables may be attributable to the large percentage of participants missing initial stage of 
change data.  Moreover, the study found that nearly half of patients in 215GO! did not return to 
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the clinic.  A comparison between individuals who returned three or more times to the clinic and 
those who came back two or fewer times revealed that Hispanic subjects were more likely to 
return.  In addition, regardless of return status, most participants were in the preparation stage.  
The lack of return visits precluded the ability to observe changes in subjects’ stages of change or 
health status; thus, initial stage of change and initial health status were examined.  It was 
determined that most children and adolescents who were overweight/obese, hypertensive, or 
hyperlipidemic were in the preparation stage at their initial visit.  Furthermore, the mean initial 
stage of change across all variables reveals participants were, on average, in the preparation 
stage. 
The study hypothesis that improvements in stage of change will be positively associated 
with behavior change leading to healthier individuals has been demonstrated by previous studies.  
A study by Finckenor and Byrd-Bredbenner illustrates that increases in mean stage of change 
were associated with reductions in mean dietary fat consumption.36  In addition, another study 
discerned that African-American women decreased their fat intake as their stages of change 
improved.21  Unfortunately, this association was not observable in this study because 
participants’ did not return to 215GO!. 
 There were several limitations to this study; data entry errors are one of them.  The 
215GO! database is continually being updated with participant data. Throughout the years, chart 
review and data entry have been done by several different people who have been trained by 
215GO! personnel.  Similar training in data entry should minimize data entry errors; however, 
errors can still occur.  One type of error of great concern is the misclassification of stages of 
change data.  It was found that in patient charts, a subject’s stage of change will be recorded as 
“Contemplation,” but in the computerized database, the number 3 will be recorded, which 
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correlates to “Preparation” and not “Contemplation.”  This type of error was found throughout 
the database and at all the health centers.  Although a researcher with extensive experience in the 
215GO! database reviews the database to ensure proper and consistent data entry by new 
personnel, errors such as these cannot be detected unless a complete review of patient charts is 
performed. 
 Another limitation to the study is the proportion of missing data within the database.  
Almost half of the study participants are missing initial stage of change data, which makes it 
difficult to make definitive conclusions about the stage of change variable and its effect on 
participants’ return to 215GO!.  Moreover, there was a substantial amount of missing 
hypertension data.  This precludes an accurate determination of the proportion of participants 
with hypertension.  Therefore, the hypertension prevalence in the study population may not be 
comparable to national rates. 
 The designation of stage of change for young children between the ages of 2 to 5 years 
old was unclear, which constitutes a limitation to the study.  It was uncertain if parents’ or 
guardians’ intent toward behavioral change was assessed rather than the children’s, since these 
children are dependent upon the decisions and actions of their parents or guardians.  The inability 
to assign stage of change to such young children may also contribute to the large proportion of 
subjects missing stage of change data. 
 Although it has several limitations, this study also has strengths.  One of these strengths 
is the large study size.  The study population included over 800 participants who were once or 
are currently participating in 215GO!.  By including nearly all of the 215GO! participants, the 
study population accurately represents the target population.  Moreover, with a large study 
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population that is representative of the target population, this study is reliable and has good 
internal validity. 
 Another strength lies in the low variability of the study findings.  It was found that most 
participants are in the preparation stage at their first clinic visit and that there is no association 
between stages of change and returning to 215GO!.  Low variability in the results suggests that 
unless there is a systematic difference between those who did return frequently to the clinic and 
those who did not, then the children with more return visits can roughly serve as proxies for the 
children who did not come back as frequently.  
  
CONCLUSION 
 Stage of change was not associated with patients returning to 215GO! for subsequent 
visits.  It was found that most patients are in the preparation stage at their initial clinic visit, 
indicating they intend to undergo behavioral changes within the next month.  Despite an apparent 
readiness to change their behaviors, nearly half of the children appeared to face some barrier to 
returning to the 215GO! clinic.  Thus, the staff were unable to engage the children in the 
program’s standard services. 
 
RECOMMENDATIONS 
One recommendation for the 215GO! clinic is to partially integrate the health education 
into regular visits to the health centers to increase health and nutrition services during all health 
center visits.  Currently, patients return to 215GO! and see a health educator and/or nutritionist.  
However, these individuals are only at certain health centers on specific days and times, limiting 
the opportunities for them to see patients.  If pediatricians were willing to cooperate and be 
29 
trained, then they could provide the health education part of 215GO! when patients returned to 
the health center at any time for wellness visits, immunizations, lab work, or regular doctor 
visits.  On the other hand, pediatricians are already limited in the amount of time they have 
available to spend with patients, so incorporating 215GO! health education during visits may not 
be feasible.  Alternatively, more full-time staff for 215GO!, such as a health educator and/or 
nutritionist at each 215GO! health center, would increase the accessibility of services.  However, 
budget constraints may restrict the feasibility of this option.  
The study findings reveal a majority of the patients to be in the preparation stage at their 
initial visit, including those who did not return to the clinic.  With this information, 215GO! staff 
members may assume that all children and adolescents entering the program are in the 
preparation stage and can, therefore, cater the information given at the initial visit accordingly.  
Coupled with the large percentage of patients who do not return for additional visits, it is 
important to capitalize on that first clinic visit and present the patient with all necessary and 
relevant information he/she may need to accomplish behavioral change.  This type of 
restructuring may be another option to make the 215GO! clinic more efficient and effective. 
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APPENDIX 
 
Table 1:  Study population characteristics at initial visit stratified by health center 
attended
 
a Overweight/obese if BMI percentile ≥ 85th percentile 
b Hypertensive if SBP ≥ 120 and DBP ≥ 80 
c Hyperlipidemia if total cholesterol ≥ 200 and LDL ≥ 130; based on lab visit #1 (all lab visits in 2003 and later) 
* p-value ≤ 0.05 
** p-value < 0.0001 
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Figure 1:  Distribution of participants’ number of return visits to the 215GO! clinic 
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Table 2:  Characteristics of participants who returned 0-2 times compared to those who 
returned ≥ 3 times for subsequent visits to 215GO! 
 
a Overweight/obese if BMI percentile ≥ 85th percentile 
b Hypertensive if SBP ≥ 120 and DBP ≥ 80 
c Hyperlipidemia if total cholesterol ≥ 200 and LDL ≥ 130; based on lab visit #1 (all lab visits in 2003 and later) 
‡ Fisher's exact test used 
* p-value ≤ 0.05 
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Table 3:  Crude and adjusted odds ratios for returning to 215GO! for subsequent visits, 
according to various characteristics 
 
‡ Adjusted for age and all other characteristics included in the table 
* p-value ≤ 0.05 
34 
Figure 2:  Percent of overweight/obese, hypertensive, or hyperlipidemic subjects in each 
initial stage of change category 
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Table 4:  Mean stage of change at initial visit, according to various characteristics 
 
a Overweight/obese if BMI percentile ≥ 85th percentile 
b Hypertensive if SBP ≥ 120 and DBP ≥ 80 
c Hyperlipidemia if total cholesterol ≥ 200 and LDL ≥ 130; based on lab visit #1 (all lab visits in 2003 and later) 
 
 
 LIST OF REFERENCES 
36 
 
 
 
 
 
LIST OF REFERENCES 
 
 
 
 
1. Deckelbaum RJ, Williams CL. Childhood obesity: the health issue. Obes Res 2001;9 
Suppl 4:239S-243S. 
2. Lytle LA. Examining the Etiology of Childhood Obesity: The IDEA Study. American 
Journal of Community Psychology 2009;44(3-4). 
3. Prochaska JO, DiClemente CC. The transtheoretical approach: Crossing traditional 
boundaries of therapy. Homewood: Dow Jones-Irwin; 1984. 
4. Sarkin JA, Johnson SS, Prochaska JO, Prochaska JM. Applying the transtheoretical 
model to regular moderate exercise in an overweight population: validation of a stages of change 
measure. Preventive medicine 2001;33(5):462-469. 
5. CDC. Childhood overweight and obesity. Available at: 
http://www.cdc.gov/obesity/childhood/index.html. Accessed August 8 2009. 
6. NACHRI. Childhood obesity statistics and facts. Available at: 
http://www.childrenshospitals.net/AM/Template.cfm?Section=SiteMap3&TEMPLATE=/CM/Co
ntentDisplay.cfm&CONTENTID=46461. Accessed August 8 2009. 
7. CDC. Healthy youth! Health topics: Childhood obesity. Available at: 
http://www.cdc.gov/HealthyYouth/obesity/. Accessed September 11 2009. 
8. CDC. NHANES Surveys (1976-1980 and 2003-2006) 
http://www.cdc.gov/obesity/childhood/prevalence.html. In: Centers for Disease Control and 
Prevention; 2009f. 
9. CDC. Consequences. Available at: 
http://www.cdc.gov/obesity/childhood/consequences.html. Accessed September 10 2009. 
10. Ebbeling CB, Pawlak DB, Ludwig DS. Childhood obesity: public-health crisis, common 
sense cure. Lancet 2002;360(9331):473-482. 
11. Ben-Sefer E, Ben-Natan M, Ehrenfeld M. Childhood obesity: current literature, policy 
and implications for practice. Int Nurs Rev 2009;56(2):166-73. 
37 
12. Maffeis C, Talamini G, Tato L. Influence of diet, physical activity and parents' obesity on 
children's adiposity: a four-year longitudinal study. International journal of obesity and related 
metabolic disorders : journal of the International Association for the Study of Obesity 
1998;22(8):758-764. 
13. Troiano RP, Flegal KM. Overweight children and adolescents: description, 
epidemiology, and demographics. Pediatrics 1998;101(3 Pt 2):497-504. 
14. CDC. About BMI for children and teens. Available at: 
http://www.cdc.gov/healthyweight/assessing/bmi/childrens_bmi/about_childrens_bmi.html. 
Accessed November 11 2009. 
15. Kuczmarski RJ, Ogden CL, Guo SS. 2000 CDC growth charts for the United States: 
Methods and development. National Center for Health Statistics. Vital Health Stat 2002;11(246). 
16. CDC. Healthy weight - it's not a diet, it's a lifestyle! Available at: 
http://www.cdc.gov/healthyweight/assessing/bmi/childrens_bmi/about_childrens_bmi.html. 
Accessed November 11 2009. 
17. Khan KS. "215GO!": Childhood Obesity Intervention at a Public Health Clinic. In. 
18. Glanz K, Rimer BK, Viswanath K. Health Behavior and Health Education: Theory, 
Research, and Practice. San Francisco: Jossey-Bass; 2008. 
19. Schumann A, Estabrooks PA, Nigg CR, Hill J. Validation of the stages of change with 
mild, moderate, and strenuous physical activity behavior, intentions, and self-efficacy. 
International Journal of Sports Medicine 2003;24(5):363-365. 
20. Di Noia J, Schinke SP, Prochaska JO, Contento IR. Application of the transtheoretical 
model to fruit and vegetable consumption among economically disadvantaged African-American 
adolescents: preliminary findings. American Journal of Health promotion : AJHP 
2006;20(5):342-348. 
21. Hargreaves MK, Schlundt DG, Buchowski MS, Hardy RE, Rossi SR, Rossi JS. Stages of 
change and the intake of dietary fat in African-American women: improving stage assignment 
using the Eating Styles Questionnaire. J Am Diet Assoc 1999;99(11):1392-9. 
22. Greene GW, Rossi SR. Stages of change for reducing dietary fat intake over 18 months. J 
Am Diet Assoc 1998;98(5):529-34; quiz 535-6. 
23. Cardinal BJ, Lee JY, Kim YH, Lee H, Li KK, Si Q. Behavioral, demographic, 
psychosocial, and sociocultural concomitants of stage of change for physical activity behavior in 
a mixed-culture sample. American Journal of Health promotion : AJHP 2009;23(4):274-278. 
24. Falkner B, Daniels SR. Summary of the Fourth Report on the Diagnosis, Evaluation, and 
Treatment of High Blood Pressure in Children and Adolescents. Hypertension 2004;44(4):387-8. 
38 
25. NHLBI. Blood pressure tables for children and adolescents. Available at: 
http://www.nhlbi.nih.gov/guidelines/hypertension/child_tbl.htm. Accessed November 17 2009. 
26. Hansen ML, Gunn PW, Kaelber DC. Underdiagnosis of hypertension in children and 
adolescents. JAMA 2007;298(8):874-9. 
27. NHLBI. High Blood Pressure. Available at: 
http://www.nhlbi.nih.gov/health/dci/Diseases/Hbp/HBP_WhatIs.html. Accessed April 27 2010. 
28. AHA. What is cholesterol? Available at: 
http://www.americanheart.org/presenter.jhtml?identifier=3046103. Accessed November 16 
2009. 
29. Garrison RJ, Wilson PW, Castelli WP, Feinleib M, Kannel WB, McNamara PM. Obesity 
and lipoprotein cholesterol in the Framingham offspring study. Metabolism: clinical and 
experimental 1980;29(11):1053-1060. 
30. Kannel WB, Gordon T, Castelli WP. Obesity, lipids, and glucose intolerance. The 
Framingham Study. The American Journal of Clinical Nutrition 1979;32(6):1238-1245. 
31. MayoClinic. High blood cholesterol. Available at: 
http://www.mayoclinic.com/health/hdl-cholesterol/CL00030. Accessed November 11 2009. 
32. AHA. What your cholesterol levels mean. Available at: 
http://www.americanheart.org/presenter.jhtml?identifier=183. Accessed November 16 2009. 
33. NCEP. National Cholesterol Education Program (NCEP): highlights of the report of the 
Expert Panel on Blood Cholesterol Levels in Children and Adolescents. Pediatrics 
1992;89(3):495-501. 
34. USPSTF. Screening for lipid disorders in children: US Preventive Services Task Force 
recommendation statement. In: Pediatrics. 2007/07/04 ed; 2007:e215-9. 
35. Harnack L, Stang J, Story M. Soft drink consumption among US children and 
adolescents: nutritional consequences. J Am Diet Assoc 1999;99(4):436-41. 
36. Finckenor M, Byrd-Bredbenner C. Nutrition intervention group program based on 
preaction-stage-oriented change processes of the Transtheoretical Model promotes long-term 
reduction in dietary fat intake. J Am Diet Assoc 2000;100(3):335-42. 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  
